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DECLARATION OF PRIOR INVENTION UNDER 37 CF.R. S 1.131 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



Dear Sir/Madam: 



This Declaration is submitted to establish prior invention of the subject matter of the 
present patent application in the United States. The persons making this Declaration are the 
inventors, Michael G. Monroe, Eric L. Nikkei, Michele K. Szepesi, Stephen J. Potochnik, and 
Richard P. Tomasco. 

Accompanying this Declaration are Exhibits A-D to establish reduction to practice of 
the subject matter of the present patent application prior to the earliest effective date of 
March 1 1, 2003 of U.S. Patent Application Publication No. 2003/0174934. 

Exhibit A (2 pages) includes sketches and notes made by inventor Michael G. Monroe 
on October 2, 2002 illustrating the subject matter of the present patent application including 
processing steps incorporating sacrificial Silicon layers (i.e., polysilicon ("Si", "poly")) in 
accordance with the subject matter of the present patent application. 

Exhibit B (1 page) includes an email of October 8, 2002 summarizing a "Process 
Brainstorm Meeting" attended by the inventors during which inventor Michael G. Monroe 
"proposed a process for producing a double decker structure using a 2 layer 
aluminum/sacrificial plasma silicon system" in accordance with the subject matter of the 
present patent application. 

Exhibit C (20 pages) includes process details for Lot Number VME240509 as 
requested by inventor Michael G. Monroe and completed between October 4, 2002 and 
November 14, 2002. This lot includes processing steps incorporating a sacrificial Silicon 
layer (see, e.g., page 3) for producing parts in accordance with the subject matter of the 
present patent appl ication . 

Exhibit D (4 pages) includes an initial email of November 6, 2002 from inventor 
Michael G. Monroe giving an update on Phase 1 of the "Sacrificial Si" build (i.e., 
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Lot#VME240509). Accompanying this email are images of parts from the build as formed in 
accordance with the subject matter of the present patent application. 

From these exhibits, it can be seen that the subject matter of the present patent 
application was reduced to practice prior to the earliest effective date of March 1 1, 2003 of 
U.S. Patent Application Publication No. 2003/0174934. 

As a person signing below, I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on information and belief are believed 
to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code, and that such willfiil false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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Process Brainstorm Meeting Minutes 



From: 
To: 



Date: 
Subject: 



"NIKKEL,ERIC (HP-Coi 
"Potoc hnik, Stephen J 

"Tomasco, Richard 
"Szepesi, Mickey" 
10/8/02 4:37PM 

Process Brainstorm Meeting Minutes 




e, Michael G." 
» "Nikkei, Eric L" 




Here are the minutes of our FLE process brainstorm meeting held on October 2. 




/e oegan oy walking through the Tl process as we understand it and identified the following short 
loop activities: 

1) Run short loop experiments aimed at learning how to coat sacrificial resist over an existing sacrificial 
resist layer. Steve will own this activity and will be designing and running short loop experiments for this 
learning. 

2) Run short loop experiments aimed at learning how to pattern aluminum (over resist) using an oxide 
hardmask. Also to selectively remove the hardmask w/o damaging the exposed sacrificial resist. Eric will 
own this activity and will be designing and running short loop experiments for this learning. 

3) Run short loop experiments aimed at learning how to ash hardbaked resist. This is assumed to be a 
challenge we will face due to the need to aggressively bake the 1 st sacrif ial layer in order to coat the next 
layer without interaction. 

4) Run short loop experiments aimed at building double decker structures using the learnings from the 
above experiments. Steve and Eric will collaborate on this activity. 

We then shifted the brainstorm to alternative processes for making double decker structures. 
Mike proposed a process for producing a double decker structure using a 2 layer aluminum/sacrificial 
plasma silicon system. It features a flat mirror surface produced with a plasma silicon "plug" filled mirror 
via. Mike will design and execute an experimetal build to investigate feasibility for this process. 

Thanks to all for attending and contributing. -Eric. 
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For URGENT needs, please leave URGENT voicemail by pressing #/l/2 after your message and 1 will be paged 
automatically. OR Alpha page me via the WEB URL http;//proto www.cv.hp.com/proto/ 
Thank you, Gail Brooks x59036 pgr. 757-6074 



Date: 11/8/02 1 1:09AM 

Subject: RE: Phase 1 of Sacrificial Si build looking great! (Lot#VME240509) 



Great job team. This is a big achievement on the process side. The success of this effort, in terms of the 
Si deps, CMP, photo/etch, SF6 wafer release, integration, etc., gives me great confidence in our 
organization to move quickly and intelligently to sort out difficult problems. 

We will be anxiously waiting the next results. Good luck. 

Mike 

— Original Message — 

From: MONROE,MICHAEL G (HP-Corvallis,ex1) 

Sent: Wednesday, November 06, 2002 6:32 PM 

To: NIKKEL,ERIC (HP-Corvallis,ex1); POTOCHNIK,STEVE (HP-Corvaliis,ex1); SZEPESI,MICKEY 
(HP-Corvallis,ex1); REGAN, MIKE (HP-Corvallis,ex1); FAASE,KENNY (HP-Corvallis,ex1); 
WILLIAMS,JOHN L (HP-Corvallis,ex1); LAZAROFF,DENNIS (HP-Corvallis,ex1); HANSON, EDDY 
(HP-Corvallis,ex1); SHIH,JENNY (HP-Corvallis,ex1); LEONARD,CHRIS (HP-Corvallis,ex1); VOSS,CURT 
(HP-Corvallis,ex1); TOMASCO,RICH (HP-Corvallis,ex1); BROOKS,GAIL (HP-Corvallis,ex1); 
SHREEVE,ROBERT (HP-Corvallis,ex1); KETTLE, W I ATT E (HP-Corvallis,ex1); DAHLGREN,BRETT 
(HP-Corvallis,ex1); RING,JIM (HP-Corvallis,ex1); REBOA,PAUL (HP-Corvallis,ex1); TAPPON,ELLEN 
(HP-Corvallis,ex1); SPARKS.BRIAN (HP-Corvallis,ex1); HARPER,STEVE (HP-Corvallis,ex1); 0'NEIL,JIM 
(HP-Corvallis,ex1); SMITH,JOSHUA-DR W (HP-Corvallis,ex1); LAWYER,CHUCK (HP-Corvallis,ex1) 
Subject: Phase 1 of Sacrificial Si build looking great! (Lot#VME240509) 



Hi All, 

Just wanted to send out a quick update on the sacrificial silicon build I've been working on in the fab. Take 
a look at the pictures in the attached word file.This shortloop has blanket AlCu covered with the PECVD Si 
deposition. (Actually being able to deposit this Si material on AlCu was a first. (Thanks to Jenny Shih and 
Eddy Hanson for the new Si dep material.) Once the wafers were done with dep., I was able to polish the 
Si without seeing any delamination. (Another first for Si on AlCu.!.) We then patterned and etched the 
wafer with Mirror via. (Thanks to Curt Voss for the Si Via etch). We then depped 5000A of AlCu for the 
mirror/hinge and patterned. (Thanks to Rich Tomasco. for Photo, and John Williams for the metal etch). 
We then etched the wafers in an SF6 plasma for the mirror release etch. Attached are picture of the 
mirrors after release. (Thanks to Dennis Lazaroff for the SF6 etch help and the fine SEM work) As you can 
see from the pictures, the mirrors are very flat and fully released. This was the first time we have released 
flat AlCu mirrors at the wafer level, ever! The bigger deal, is that we were able to do this in a 5min. etch for 
the whole wafer. More characterization is underway by Dennis to determine Si etch rates vs. TEOS. 

This is basically phase 1 of the shortloop. I am trying to build a double decker structure with the rest of the 
wafers, with the addition of a Si plug process that will allow us to fill the mirror via to produce a perfectly 



flat top mirror. I will send out a VISO file of the process flow soon, and more updates as I learn more. 

Also, many thanks to Chris Leonard for his expert etch advice, Gail Brooks for the lot traveler assembly, 
Mickey Szepesi, Eric Nikkei, Steve Potochnik for their process integration help, and the PDO operations 
staff in the fab who helped me along with my lot. 

regards, 

Michael G. Monroe 
Hewlett Packard 
Process Integration Engineer 
Corvallis, OR. 



This is a Flea... 




This is a FLE mirror. . . Any questions??? : A ) 

Ok. . . keep scrolling down to the next page to see the pictures. . . 




Here is a great 80deg. tilt view of a released mirror. All the mirrors look pretty flat, and 
are fully released. 

(5min. etch at wafer level is pretty sweet, from a manufacturing standpoint!) 




One more picture after putting some alcohol on the wafer to get the mirrors to tilt and 
stick down. You can see under the bottom left mirror that the Si is all gone. . . 
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